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- Patent Abstract 

Disclosed is an analog buffer circuit which can compensate for 
variances in the threshold voltages of thin film transistors and can 
quickly charge a data bus capacitor, and a liquid crystal display device 
employing the same. According to the present invention, an analog 
buffer circuit, which samples an input voltage and holds and outputs the 
thus obtained sample of the input voltage, comprises: an input terminal 
20, for receiving the input voltage; an output terminal 21, for outputting 
an output voltage; a first transistor T7, T10, the source of which is 
connected to a first power source VDD, GND; and a first capacitor C1 
C2, which is connected at one end to the gate of the first transistor. 
During a sampling period, the input terminal is connected to the other 
end of the first capacitor and the drain of the first transistor is 
connected to the one end of the first capacitor, to charge the first 
capacitor in accordance with the input voltage, during a holding period, 
the first capacitor holds the charged voltage, and during an output 
period, the output terminal is charged or discharged via the first 
transistor, by feeding back the output terminal to the one end of the 
first capacitor. 
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ANALOG BUFFER CIRCUIT AND LIQUID CRYSTAL 
DISPLAY DEVICE 



Disclosed is an analog buffer circuit which can compensate for variances in the 
threshold voltages of thin film transistors and can quickly charge a data bus capacitor, and 
a liquid crystal display device employing the same. According to the present invention, 
an analog buffer circuit, which samples an input voltage and holds and outputs the thus 
obtained sample of the input voltage, comprises: an input terminal 20, for receiving the 
input voltage; an output terminal 2 1, for outputting an output voltage: a first transistor T7, 
TIO. the source of which is connected to a first power source VDD, GND: and a first 
capacitor CI. C2, which is connected at one end to the gate of the first transistor. 
During a sampling period, the input terminal is connected to the other end of the first 
capacitor and the drain of the first transistor is connected to the one end of the first 
capacitor, to charge the first capacitor in accordance with the input voltage, during a 
holding period, the first capacitor holds the charged voltage, and during an output period, 
the output terminal is charged or discharged via the first transistor, by feeding back the 
output terminal to the one end of the first capacitor. 
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EE 8fc & 302: K 01 «SR SINM ffi & C tf. BE 3 3 • SiM^tf 

836£-effims*if»f*te»#«35«jfc2*'*2F»«.ii5 
« » Hi • & in a & sin nj m « ft m m w «j tr & is « se 3 3 ■ 
mwt.nm.m • &sznmm* 2. & tt mm s^tt 26?s & 
xi&m&wti & * mm mm so ±m & b.*s xnm'm mm m 

mm w & m m *m * 2. m f? w u.R&m 5m.7m * m mo} 
2 & if m • Bniftfljfijffl«it«®ssm«s 26m mm. 2 mi? • 

5^414= • (\)Km » * M 7^ « *£ 25M Hi A 2 - ffi WL Sift 
IS SIN • 36 «£ W BB tOS ft M B# M t5£ il^f4ffi.M-jffl*¥ 

if us m m • S7B±is^i<k • mm mm sin* w iov£ 
« m m m • mRft&*^mffimmm • fisii&sffiiiE 

a^if • (2)ft*-e*^ra#«*i hsync • & - 
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*iMk/LJti&m tSBfc#* ( CNS ) A4*U4- ( 2I0X2974S-* ) 



SUV 18/ 



A7 
B7 



a (tos t2)i^ • k * ¥ pi ^ « wt hsynci ft h& * • ft ^ 
-ffi^K^JfBSiisa^ia^iA • mi & mm — m.*.*p&mm 
m • jWftSffttftiWTK^isKafflBPWifeiBiHi^aJiB • ft 

K^^EffiiSJBBS • £ 51 IT tt 09 2 * tt * « « « » 26« 
ttii m Cl » C2£ 52 « • 

i 

l«((llt2). ft ffS 4fffl + 2. — £ » H m K <I>R(3)it ft H 

& 4i • t*A£-&s*fia • $d se 5 hi m k 

a • m j. nr s t§ * s « k DR/(fi * l)« s «c m m m 7t # 13 

t SSCin'C28 A.#f ifil VrefM tfi 5S 
gS • B41*D 4 2 Jg7i%«J^lRl«E»ifDJI«*S» 

ciftc2»« ■ m m ik rt sol m m s s cifp caeg m 1st % s 
s§ m « ,• ai^iAiii^miiTn • 

si ■• it ih m at sin« is « m « « » «• m tt m m as m *s 

26^11#SClfDC2. ft^4H4" • (4)tt2t — M 12 « & ftl <E 
30 . JlpfiP . ft-®^(t3Mt4)cf 1 . *«Effil£H;£&ftgflMft Ol 

ee ^ » & (a v si 35« « itt 15 • Ruiiffl<3*E siN2«B vin 
m e\m m m urn.*® m m m m (nm t4)&3 w i& • ft it a as 

B# • S&ftlftStfclffi&ilfcBf • <jU&7£<*TlfaT6«J£|£i!£ 

si a ■ ffiBiAii vin£ (4 it . ft m & n tiz m m m & ft 
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tiS^* (CNS ) A44U&- ( 210X297^* ) 



A7 
B7 



t itiisci^isttistf it • & .§. ft m b b b flg t ro £ 

T7iDTio8»ia*a . 11 fijfl§i5SM3fa44gt7K£-jiam^ 
at « a « s » c i » C2S6 j. w ^ x « • ta&mm imzmw • 
m s s ci ^ j& ^ m k (VDD-viN-vth P )2: m ?5 • M-amji 

SS T7£ |ft « & l£ ft' (VDD-Vthp) • ffi Jfe • i$SC2g«- 

a # « m (viN-vthn)^: m w • t itseTio^^f 

S Vthn • 

© pj m m m u . « ^ « c i » C2 £ « « je i£ m a m 

a fP it -ft « i@ & S « IS: 5£ ft 5E * JR £ i. « & B T7fn t i o . S 

5 ft 15 « 9 HH (t3S t4)Bf . « & ft T7f0 T10£ K ® JK Sfi tt g 

6 su m s * u • & i&mm&m*i&g>it • # so *ts> _t a- m 

VDD-VthpfD Vthn • 

»i^»siffii3o±i .. « % 4i tp $x (5)^ ^ £ - is m m 
(tsit6)4> • ft H& m 5: ts. m m as <*2£t is m ts m m m. m z 3E 

i$ « « K O 2 « ft' i» R « » 7C ft T9fP T 1 1 « » »R SB • II 

t-«s«aMfi» o2/tt*jftBSttj»7cf*T8«?&jacs*a • 

HO Jt UK 2 II - ftl¥^ffiSE^3E«©»JI^ • « b b b e T7 

no no . t g s c\m civx s. w & te # ts - T9*a Timtei 
i&*m - ft ;t nt^* • so m m n m m. m soz m & vout? n 
i AtiviN • p.y m & m T7 fa ti o z m m <£ s ft je « jr » 
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tSSfc*** ( CNS ) A4*Wfr ( 210X297-iHi ) 



DU/15/ 



A7 
B7 



g is s %.& 305: m & vout{s t*iAt i vin • m m 

ram© ! Hjtt • * e m B e B MT7^s^sg5^45fi7^e*j^ isj 
at » m a *t in ^ » e x * 302 m s vout • m#t n n ^ 
taw • * 36 « m be 45« « jbc it m tit as m s vouts it sn m « 

5*mEVINB# • » g ffi 1 I (VDD-Vthp)« s 1 1 s c i ^ s 

ft m b (VDD-vthp-viN)M * m ' f S«8T7^Sl^«e 
ff • ttm ' mgsf?ih5fL®5@m a B B i§Tio. 

ssf 30^ m m vouTtK s tit a ft s vin • m 

&*j&z± - sit • - ft as m * m b b b s t i o& si 4em 2: 

:SftSri&;Wifc{£i£^*4iaSifftJ# 30 _t I^II vout • # W. tii 

tt ^ I VOUTT KIft*«5AIt VINR . pij m bb f§ TI02 

a* m i? fp • itfc ^ • w. m. & ± %l m m & m ti > 

iMitt^^ • tE w ^ s gr L m 3o± s m m vouts m ss <g 

KB! A1IVIN • ffB^§mSSgT7fQTlO^Bgi^mK 

vthp^a vthnfiu & e • s jtt • ^mm&m^mwkm^ • 

fi£ ffl ^ K ft b b b fit S ?B M flE Ji tt « « S ft K 26|fii « sg m s ti 

• ^ k ir m ss sin or » fit m *t tii ai m ^ *4 s 

SMO 5 • S ^ ?t m m bb 1§ T7«] TlOffi flfi ffl 6*1 j® ^ Jgg 

« • 

«HE3MBf>ffilR7j* . g 3|4 EE 9EL 8f 3c m M m (t5M t6) . m tS. 
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**Stft^ia/fltSa«:*M!. ( CNS ) ( 210X297^* ) 



Z>U7 16/ 



A7 
B7 



<M«W02*SEHtt«IBS • Rl 3t 3E ® S S8 M # <I W *S - IS 

* 2p » bs a & (to^ t5)^ 1/5 • mm • a a m mm m. m 2. m m 



m. & m ^ s mm • # & 11 si m £ m it us « • m » « ffl s 

£ElfS-iS&*£gitti|gjB§§m&26. fla*EJ|l-jritfl>p- 
tt • &J|fc3fcg!P^f§§!/ei&25;$:iilifl{§§SSlN. Mfi.|S|^ti2S 

* * § ?? » 35^ 01(a) • mitmmmn 

SS 26E S J* m. M ft 8* 0 l<a)» H IK « 'M SINJR « fi. ft ft • 36 

fi*m-ffl»ai«w vouti . & m- *R*2:J8ifct«£®sm 
is 26. x g a: turn m m & - is • ftnfc*-e»**»ffiw#« 

35^ a «W « K O 1(b) • ££jffSNUlfiM VOUTI 15 « S. « 
}f • tt£Sittdl-I«tilffMVOUT2lil»B«»30< 

m 9® « ^ « ig = ir ss #y 2 - « ^ B B B ip ^ s§ ^ e ft is 
n • -ffl^infB^siN - - a tk zp n # m as hsync • — mm 

EiK <DR(a) • 12 3Hl fg M O l(a)jf0 4)2(a) • W ift 3E 36 4» ( l ) 



it 

M 

ft , 

• ii. 
JT 
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*.«.*AAi4ffl tMH*** ( CNS ) A4*L«- ( 210X29745-* ) 



3U/ 15/ 



A7 
B7 



♦Wftfll (v] ) 



m (6)^ m ta m k vouti ■ — «*^'*tt««8 

« b 26^ * «p •.*iiftjii-«*« i i , «n • 

ft£ B<S§£ <DR(b)fF f| - *& S teff g£ • glIiKfl)R(b)g 
£SS-jR4»;2UBttlt «S1K 2665 i.K t ililioni t!6) 

£ SB — ¥ i§ (ti3M tM)^ j£ m & h • tiiusif iss 
c ifa C2ffi sst m • 

if^ • SE US 9|H 2: (8)^ W SfiJ m IS «> l(b)^ - f& * 

zmttm ffi mm. &26tom&tiitii mtt mm mm & mm (t\3^ 
ti6>^ m - ^ m m oism uem ^ m turn h • sstsiaBf . 

mm - 

mm - «e us 9i 5: C9)+ «j & *u as <i>2(b)js n nm m m 
k m m m m. m 30& n . & m - « mm<p • 

SSi5tmJl«8(ti6Mt2i)5:^JKolJ^^:i^ft-«a^ z P«liSS 

!B(tl3lt2])i4/5 - Htffc • BP{|^l4I£iliS£21gI 

*ttffi&1IS&ttjI*H£ii*MII*?tHiI%tt30tt$S£ 

* • to w, 9m + £ (io)m jk ^ • « tu <§ & vout2qi m m m m. 

$n±mat • « si - x as en 5: m & m ^ n as s + • £ s§ 
- m. m m tt » & s m k 26m *s « 2. <& a m w vin qj « «e as - 
a>t>£a(H:iKfis*B 26n £*&ffs-&*2FffittaKi 
^4/saimms!Ki^«iiriftn!ifi«ffisimiESL^3o- b 



M. 

41* 

* 
J? 
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**ft.f6JUti4fl tHHfc*Mi. ( CNS ) A4*L* ( 210X297^ ) 



3U/15/ 



A7 
B7 



it 
X 

ft 
*L 
*p 
ft 



m±m m &n — ft &-tt mm <p 2. &tt mm 
sjefii^GgiBmBift&s ■ mm • so # s 41 * msi (8>m 

*g ^ • %m A «T7fDTio^ B«K^H«£» 30 

1 

as 5t m 5: tss # m. t6Bu 51 m <p m it • mmns* • $n*£ 
m b b b n T7 fo t 1 0 51 Mf»egis»2 u*j « § c g d . « m n 
sjf itgci«c22ts • s±*ro3F*r*«isi* • wim 
^ s cifo C2« 51 « £ « m n s « § cgd«j a* * • Mi.-ffi 

a £ — ta a vc=c g d/(Cgd+ch)xvds^ }? K m s • M&cbmf^ 

3fcSI ■ , 

mm-t&mm&,2:m& c g dm m m & s§ t7»tior £ m 
(& ffff » <& • ia ii • » n is mm m. m ioz & g «g * n m t6 r 

K#?i*±2tt^raS36JLBP{S5^€i-'»6i^Spm§Cgd?gigE<£ 

is a us n m m m m 305c m • «ai = mt«*^sRtt 

ifSiBSsmss* • - «*aj««sw 

a s °£ s as u ?a ^ g $ £ . m s. -m ai us » ss m & 

SfiioiigJii^fci£fg = mM#J£-«£itbil£ljf§mf& 

26 to m & a • Ti»»w*»-t«« + ?BSttiE 



do 

•ii. 
* 

JT 
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^fitft^jlillffl tSIBSMfc* ( CNS ) A4*U£ ( 210X297/>Jt ) 



A7 
B7 



S • «E* = «Jfi«2l*tt««*«»26iti • - i£ «ij £ii <g ® 
g§ S & 23*6 ft {* SI 7C # T8fP 19JU R-ffi 4§* ifJJffi « VOUT 

£M • ai«i-ia«ji*o2Bra«ifi««sfrTis.- 
C2 n 2. — m m m is n i 02. m • 

p-ii 5i * ih m TMS iii it -m « g s s m vdd» » m 
gnd£ f^ • ti-iiii n2« - ®is^as?Em B B B i§ 

T13fOT142.^@lSBKS.F^ • 13 • « B B B «g T 1 3 £ IE @ 3|g £S & 

« a & pj - « « si 7c & T8 2: — jsa 3* ih • m j. m a is t 1 4 £ w 

tamm mn&23i$i &,2.{g%t$;U • & j. °i m m m $ 

&m=.ntem*>mttmti&n& 26Z m tern & m % 41 
*£jg-wssfligt§iRii$ • mm • s & $>.ng k a> 2 g h & m 

£ iff *4 Bl iffi J# « S & 5t « a S8 (t5-t6)+ . Rfc w & 7c T8 • 

T9*o ti 1 y] m 7c & Ti5-fe « ^ si a • Bitt • fiP<e^«§& 
its is m s§ m » 23*g m m m • m m m m vout^ m a w & 5t # 

Ti5ffff?i5ffl5tls]SmSSCi«]C2. SjttRWr^l^igl^mK 
^©AmffiviNttg^M^ajSIEffiBSi vout . 

fll 4» £ * b b b flg T7fn tio« &jffaElft£iiffliKttl&23ct>/htt • 
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^Aliiffltaffl^ (CNS) A4*t«- ( 210X2974J-* ) 



A7 
B7 



*S 
ft 

w 

X 

it 
ft 



fU ffl « « b b b SfT7fa T102. R M ® <£ • M& mSCgdfct 

s& n h s fi 7* » sg eg * as w £ - a ?i tt ® s& m & 

• 3tRTM<£#j^?ftf| • l&T*&tiii&3B§3m*&23;£ 

«Ej^VDD2fa^lfem^GND2^|llJ$^^fi<jmKilg VDD1 fO 
gtifiGNDl^^. . ffifjSESBSW*£?Btti&ffi2Smf&26 

s«$nigHsrs&e>jsgioffl*2:*§isiKB- 

^ m m m vddi=2ov m jl gndi=ov m < m & m 

VDD2=!7VI 16V - M Jl GN D2 =3 V M 4 V • St * B ' ^ — ffl 

"5vi 5v^ ^ m m %i sin« is « w. e. & m ta m • «^ &b ^ s s§ 

m SS 23 dJ flj ffl « m S ® VDD2fP GND2^f^-fflf Hi 

9h M Ifo ta vout > ep • b M m bb f§ T7fa tio£ eg m m -k 
m m 3v . s m je as vDDiS] gndi 2: is is m b b b e T7«] tio2: 

« E ti2 ^ *J « «{g • 

temmwmv&m • m s? mm tit m m m s cd^ m ^ • 
*M€*#»2j^;£*iiaiiiig®g&m & 23W mil vdd2oj & 

IK1&£fllJMKI&iRf4BEX & 3O0f IS95fi^fi$ • B Jtt « Jl 
tt*iSjlsm*&2678*42;2)Spi5jrai£<& • 

fifc « K 1* S£ #J • HSffifia*??ttIIft&*S«£«ftr 

§s » « s at p m m e * ti • & «s«itei®»m«^ 
m 3oz n a ^ sa Bt . jt - & k wl m *om n ft a « n$ n 



w 

If 
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***A;£i4ffltS83M&^ ( CNS ) A4*L«.( 210X297^Jt ) 



2U/16/ 



A7 
B7 



■Bp 

n 

iL 
ft 

* 

ft 

f? 
% 



B£ T £ fit £5 NIOfO m t& GND1X.IB ftS«-ffi«Btim§ 

t§ C3 2 * • ms«fii0y;£ssi2iii*«j*iit««»«&26#i 

WaSSegftJEfllSSllB + ^ffiftlBIE • ft & SO ft S£ <D l (H& 

m)ft»jR»»a^«jift5cf ! ! : Ti«aift»*ia&«s«G3 3E 

m • it f-f IS. MtfciIfi«j£^65JlS« • £ St ft «i 00 + • E J§ ft 

i m fi5 « « * % ol ^«Afi viNft ^^««s«jmsssc3 

3: R AS « • »«mS»CiWC2*X«B5ttJt«W»*£«£ 

siAviN^-fiti • vr%tt«A &u f?a « as % m gr • 

S K i£ S H * P * * ffl ffl tt ffi « *l « it O 3/W 0> 3 M W 
ft 7cft T5fDf6B5 BR • 

• * fl 13 IB 4" (7>£ fit)'ilK0>3«ft]iD» SB-E ft IK 09 

• fl««Bi3B*;£<i)M<6)mJS — fttt«B4B + *«B 

• js«i«it«>i««ffi«*»«3EftBJftmft»c3££R«j 

ft ft • SB JW(t33M t34)4" • ft SI I3B tf (4)£ & M m K 

i # h& *s b# • ii m ft m sin^ ±^is«ftM^cMfi.«itjm 

S§C3ft3tm • 3E it ft Sffi fll + • HISSIffilS <I)3EPf Si 



J* B 



65 
IS 

-x 
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**.*./L£ia/*l ( CNS ) A4*Hfc- ( 210X297^* ) 



A7 
B7 



A -feWvLW {>*) 



K fit) IS « ii 18 (t33M t34)ft m W • lAtlviNfepJIgfils 
ife «a iti M tt ^ 3S ClfQ C2 • 

*0 J: fit Sfi • «c « * S W • «iABKpJ««{±lfriJ^§« 

§ H • S ft • M S -i» S .41 tt « S Cgdnj a * (B «n tb « b b b us 

2. r m m m - i£f$ c g df=f nmw.®m&ft j m.ffi2L& 



* 
it 
M 

it 

ii 
* 

JT 



ft 
w 

X 

as 
* 

*i 
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*.«.*Xjli4^tilH^^ ( CNS ) A4*US- ( 210X297^* ) 



DU/ 16 / 



A7 
B7 



_E *#BJ^BJ3 (>}) 



7c # # ®! fi m m. 

5a, 5b ,6a, 7a, 7b, 10, 18, 19, 3 2 IjU & 7C # 

T5,T6,T8,T9,T1 1 W & 7Z fr 

6b, 8a, 8b m i£ ffi Si 

9a,9b-;- m ^ SS 

T7,T10,T12,T13,T14,T15 I B B a i 

20- a as as 

21 m&%s& 

22 sS^ffigTtSf 

23 mtammsm^ 

25 S^ftS*** 

26 Si th <s » ss a BS 

30 ^ sisf s $i.m 

31 ^ s m. m 

33 as a m 

34 tli 

35 m n & (4 w & s 

36 M V » 

4 0,4 1 ,42,4 3,44,4 5,4 6,60,6 1 m 9L IM 15 9B 



26 



jULi&n * ( cns ) A4*wa- ( 210x297^* ) 



DU/15/ 



'A8 
B8 
C8 
D8 



1. - m 3i tt is s s « to - x © m m j. & & - *§ t* a 

— *i a asi as • m&.m&mm\n& -' 

— &mmm» • tt iiimta-mmtamm • 

i 

— «& ^ - « § s§ • s js — ffi^^^i^pjgm — m B s B it 

s s s £ 55 - s 5tc & m jl k * - m s « 2 «r m m m & m & 
^-t • ■ -w «c » & t& a tt s n m se - m 

SI-lSB^-ffi6gi!II^HllBrfti!llI^r B 16!l 

2. - « * fct £ « IS tt to • X U5 m M JL ft Jf - ffl Hi A 
tlttillBKIAtt' X # : 

— *§ Hi A 3£j • ffi Jii ft ft'tt iAII : 

— ffl fg - II b b b fl§ • KttSISttfiPJ-ffitt-tttt = a 

-il-l§Sf • R-ffi^Sggft^ftSrJK^-ttSIS 
2. M & • 

X * ••aE-ttJRttilJHBt • K*iiiAfiffiip«iiftiiJS^ 

— tts«^55 — «*«jatJi.»tt — tti«2:ia«ttttiss!i 
mw,-n^%z&-i&3i$ti • wtt tts«5AmKii§s^- 
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* 

3- 

it 



« ^ m • 

tE-mmtammm • ^©aisass - *u in © g£ *n ai jss 
isig$-ttsig-a^s • & Eb & w, — m b b b e m « 

3. iam^mmnmsm2mzmttmmum.f&'m- 

- mm ~w. M,m • nmm&mmM-mm-mm ■ uk 

a-mniai^^^ • ^ «& as ass & • mm^mm^thm 

3c « UK IS fife m • 



M 

0 

* 
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&*MkfULiim tBH£4£J£ ( CNS ) A4«t«- ( 210x2974i-« ) 



3U/15/ 



* 

t 

ft 
* 

ft 



A8 
B8 
C8 
D8 



K + «E R« flb* tt « * » «ft « ft » *•« « * » 
M 31 l£ • 

5. ^jt^asfufgH^s^^jsitsasismiS'ii-^ 

i 

BE IK C S « BSSffi-ifi«i£^U6«i^^Sm-milgmK^ 

7. flic m * r ^ fu m as s 2. m tt m m m m is • x + 

^Ii^fM£%$E»IQfif£lI^Ii Kit 

8. tt**H.«¥<Jttlimi9f£S(ttl8ffSttlft'£ — 



• £ ^ *b « >i is • ^ « i» m § 8 « 

3E«M«lf SEN) A«E • 

9. fl!c«*ig^fyiaH^3^^JittS«S 
^ ife * : 

is m • ■ 

• « ^ « i§ »i • mmmmmm®. 
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g& • it - 



&*j - II 
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10. —mm^Bm^mms - m m « if » wn ■ at 

3E — mm — * zp « BI a 'Si B§8$SiillRfi§£ffi« • J^S — llfl 

m-^^pjfBss^^ • m ja m m m - m tt m m m m » m & 
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